


















































































































































































































































































































































































Clock Cycles 

Mnemonics Operands Addr. Word. Byte Long Word Operation 
Modes NS SS SL NS SS SL 

TROB dst,src,R IR 25 Translate and Decrement 
dst - src(dst) 
Autodecrement cist address 
R - R - I 

TRORB dst,src,R IR (11 + 14n) Translate. Decrement and Repeat 
dst - src (dst) 
Autodecrement cist address 
R - R - I 
Repeat until R = 0 

TRIB dst,src,R IR 25 Translate and Increment 
dst - src(dst) 
Autoincrement cist address 
R-R-I 

TRIRB dst,sl'c,R IR (11 + 14n) Translate. Increment and Repeat 
dst - src(dst) 
Autoincrement dst address 
R - R - I 
Repeat until R = 0 

TRTOB srcl,src2,R IR 25 Translate and Test. Decrement 
RHI - src2 (src I) 
Autodecrement src 1 address 
R-R-l 

TRTORB srcl ,src2, R IR (11 + 14n) Translate and Test, Deer. and Repeat 
RHI - src2 (srel) 
Autodecrement src 1 address 
R-R-I 
Repeat until R = 0 or RH 1 '" 

TRTIB srcl,src2,R IR 25 Translate and Test. Increment 
RHI - src2 (src 1) 
Autoincrement src address 
R-R-l 

TRTIRB srcl,src2,R IR (11 + 14n) Translate and Test. Incr. and Repeat 
RHI - src2 (src 1) 
Autoincrement src 1 address 
R - RI 
Repeat until R = 0 or RHI '" 

TSET dst R Test and Set 
TSETB IR II S flag - MSB of dst 

DA 14 15 17 dst - allis 
X 15 15 18 

XOR R,src R 4 4 Exclusive OR 
XORB 1M 7 7 R - R XOR src 

IR 7 
DA 9 10 12 
X 10 10 13 
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LOWER NIBBLE (HEX). UPPER INSTRUCTION BYTE 

0 I • • A • 
ADDB ADD SUBB SUB ORB OR AIIDB AIID XORD XOR CPB 

0 A-IA R-IR R - IR R -IR R - JR R - IR R - IR R-IR R - IR R - IR R-m 
R -1M R -1M R -1M R -1M fl-IM R - 1M R - 1M R -1M R - 1M R - [M R -1M 

CPL PUSHL SUBL PUSH LDL POPL ADDL POP MULn MUtT DIVL 

I R-IR !R -IR R-m IR -IR R - IR lR -IR R-IR IR -!R R-IR R - IR A'-IR 
R -1M R - 1M R -1M R - 1M R -1M R - 1M R - 1M 

LOB LO RESB RES SETB SET BIT> BIT INCB INC DEca 
2 

R-IR R-IR IA -1M IR -1M IA -1M IR - 1M IR -1M IR - 1M IR -1M IR -1M IR'-IM 
R - [M A - 1M R - R R - R R - R R - R R - R R - R 

LOB LO LOB LD LOA LDL RSYO LDL RSYO LDPS S_ 
R - SA R - SA SA - R SA - R R - SA R - SA SA - R IR Tobl. 

LDRB LOR LDRS LOR LOAR LDRL LDRt 3A 
R - RA R - RA RA - R RA - R R - RA R - RA RA - R 
ADDB ADD SUBB SOB ORB OR AIIDB AIID lORD XOR CPB 
R - X R - X R - X R - X R - X R - X R - X R - X R - X R - X R - X 

R - DA fl --DA R - DA R - DA R - DA R - DA R - DA R - DA R - DA R - DA R - DA 

CPL PUSHt suaL PUSH LOL POPL ADDL POP MULn MULT DIVL 
R - X IR - X R - X IR - X R - X JR -- X R - X IR ..... X R - X' R - X R -X 

R - DA IR - DA R - DA IR - DA R - DA IR ..... DA R - DA IR -DA R - DA R - DA R - DA 

LOB LD RESB RES SET> SET BIT> BIT INCB INC DECB 
R - X R - X X -1M X -1M X -1M X -1M X -1M X -1M X -1M X - 1M X -1M 

R - DA R - DA VA -1M DA -1M DA "':'IM DA - 1M DA -1M DA -1M DA -1M DA - 1M DA - 1M 

LOB S_ LOB LD LOA LDL LOA LDL RSYO LOPS HALT 
R - ax Tabl. ax - R ax - R R - BX R - BX R - X BX - R PS - X 

7 R - DA PS - DA 

ADDB ADD SUBB SUB ORB OR ANDB AIID XORB XOR CPB 
R - R R -R R - R R - R R - R R - R R -R R - R R - R R - R R - R 

CPL PUSHL SUBL PUSH LDL POPL ADDL POP· MULTL MULT DIVL 
R - R [R - R R - R IR - R R - R R-IR R - R R -,IR R - R R -R R - R 

LOB LD RESB RES SETB SET BIT> BIT INCB INC DECB 
R - R R - R R -1M R -1M R -1M R -1M R - 1M R - 1M R -1M R -1M R -1M 

DAB EXTS 5_ S_ AneB Ane SHCD SBC s- RSYO O-
EXTSB Tabl. Tabl. R - R R - R R - R R - R Tabl. Tabl. 

R EX!St • • • • 
LOB 

c R~IM 

CALa 
PC - RA 

JR 
PC - RA 

DJHZ 
DBlNZ 

PC - RA 

Op Cod. Map 

Notes: 
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I) Reserved Instructions (RSVD) should not be 
used, The result of their execution is not defined. 

2) The execution of an extended instruction will 
result in an Extended Instruction Trap if the EPA 
bit in the FeW is a zero. If the flag is a one the 
Extended Instruction will be executed by the EPU 
function. 

C o E 

CP s- S_ EXTEND EXTEND 
R - IR Tabl. Tabl. INsr IN51 
R -1M I I 

DlV S_ LDL If CALL 
R-IR Tabl. IR-R PC-lR PC-IR 
R - 1M 2 

DEC EXB EX LOB LD 
IR -1M R-IR R-IA IR-R IR-A 

S_ INB IN OUTB OOT 
Tabl. R-IA R-IR IA-R !A-A 

3,B 

CP S_ S_ EXTEND EXTEND 
R - X Tabl. Tabl. INST INST 

R - DA I I 

DIV 5_ LDL JP CALL 
R - X Tabl. X-R pc-x PC-X 

2 DA-R PC-DA PC-DA 

DEC EXB EX LOB LD 
X - 1M R-X R-X X-R X-R 

DA - 1M R-DA R-DA DA-R DA-R 

S- El 5_ RSYO SC 
Tabl. DI Tabl. 

7 7 

CP 5_ 5_ EXTEND EXTEND 
R - R Tabl. Tabl. INST. INST, 

I I 

DlV S- RSYO RET RSYO 
R -R Tabl. PC-(Sp) 

2 

DEC EXB EX TCCB TCC 
R -1M R-R R-R R R 

s_ HRDB LOS HLDB RSYO 
Tabl. R R-IM R • 



OC OD OC 

COMB COM COMB COM COMB 
IR IR X X R 

DA DA 

CPB CP CPB CP LDcnB 
1R,lM IR,IM X,IM X,IM R-FLGS 

DA,IM DA,IM 

NEGB NEG NEGB NEG NEGB 
IR IR X X R 

DA DA 

RSVD RSVD RSVD RSVD RSVD 

TESTB TEST TESTB TEST TESTB 
IR IR X X R 

DA DA 

LDB LD LDB LD RSVD 
iR-iM IH-IM X-1M X-1M 

DA-IM DA-IM 

TSETB TSET TSETB TSET TSETB 
IR IR X X R 

DA DA 

RSVD RSVD RSVD RSVD RSVD 

CLRB CLR CLRB CLR CLRB 
IR IR X X R 

DA DA 

PUSH LDCTLB 
1M FLGS-R 

1 ____ '-------

Table 1. Upper Instruction Byte 

IC 5C 9C 

'" 
RSVD U .. 

...: .. 
~~ B tOM 
_0 R-IR R-X 
"';:: R-DA .... u 

~~ TESTL TESTL I T~TL I 
ffi~ 

IR X 
DA 

~ffi 
g~ LDM LDM 

0 lR-R X-R 
.... DA-R 

Table 2. Upper Instruction Byte 

00 

COM 
R 

SETFLG 

NEG 
R 

RESFLG 

TEST 
R 

COMFLG 

TSET 
R 

NOP 

CLR 
R 

~ .. .. 
Z 7 

ffi 

~ 

A 

3,. 
INIB 

IR-IR 
INlRB 
lR-1R 

SINIB 
lR-lR 
SINmB 
IR-IR 

OUTIB 
JR-]R 
OTiRB 
IR-IR 

SOUTIB 
iR-1R 

SOTIRB 
IR-IR 

INB 
R-DA 

SINB 
R-DA 

OUTB 
DA-R 

SOUTB 
DA-R 

INDB 
lR-lR 
INDRB 
IR-IR 

SINDB 
IR-iR 

SINDRB 
IR-IR 

OUTOB 
IR-IR 

OTDRB 
lR-IR 

SOUTDB 
IR-IR 

SOTDRD 
IR-IR 

38 

!Nl 
IR-IR 
INm 

IR-IR 

SINI 
lR-1R 
SINm 
IR-IR 

OUTI 
lR-IR 
OUTIR 
lR-1R 

SOUTI 
IR-IR 
SOTIR 
lR-iR 

IN 
R-DA 

SIN 
R-DA 

OUT 
DA-R 

SOUT 
DA-R 

IND 
lR-!R 
INDR 
1R-IR 

SIND 
lR-IR 
SINDR 
IR-IR 

OUTO 
lR-IR 
OTDR 
IR-IR 

SOUTO 
lR-IR 

SOTDR 
IR-IR 

Table 3. Upper Instruction Byte 
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B2 B3 B8 BA BB 7B 7D 
RlB Rl TRIB CPIB CPI IRET RSVD 

(! bit) (I bit) IR IR IR PC-(SSP) 
R R 

lDlB lDl 
SllB SLL RSVD lR-IR IR-IR RSVD RSVD 

R R lDIRB lDIR 
SRlB SRl IR-lR lR-IR 

R R 
TRTIB CPSIB CPSI RSVD lDCTl 

RlB Rl IR IR IR R-Few 
(2 bits) (2 bits) 

R R 

RSVD RSVD RSVD RSVD lDCTL 
SDlB SDl R -AF'RSH 

R R 

TRIRB CPRIB CPIR RSVD lDCTL 
RRB RR IR IR IR R-

'11 bit) (I bit) PSAPSEG 
R R 

RSVD RSVD RSVD RSVD LDCTL 
Slll R-

RSVD R PSAPOFF 

SRll 

'" TRTIRB 
~ IR .. 
Z 
0 
;:: 
g RSVD 

~ 
'" !!i 
15 TRDB 
~ 
0 IR ... 

~ RSVD 

::l .. .. 
Z 

~ TRTDB 

0 
IR ... 

'" ~ .. 
Z 
g 
U 

" ~ 
'" !!i 
15 
~ 
0 ... 

~ 
::l .. .. 
Z 

~ 
0 ... 

RRB RR 
(2 bits) (2 bits) 

R R 

RSVD SDll 
R 

RlCB RlC 
(l bit) (l bit) 

R R 

SLAB SLA 
R R 

SRAD SRA 
R R 

RlCB RLC 

CPSIRB CPSIR 
IR IR 

RSVD RSVD 

CPDB CPD 
Ie IR 

lDDB lDD 
lR-IR IR-lR 

lDDRB lDDR 
IR-IR lR-lR 

CPSDB CPSD 
IH IH 

RSVD lDCTl 
R -NSPSEG 

RSVD lDCTL 
R -NSPOFF 

MSET RSVD 

MRES RSVD 

MBIT lDCTL 
FCW-R 

A (2 bils) (2 bits) 

R R 
RSVD RSVD RSVD RSVD LDCTL 

SDAB SDA 
RFRSH-R 

R R 

TRDRB CPDRB CPDR LDCTL 
c' IR IH IH PSAPSEG 

RRCB RRC -H 
c (I bit) (I bit) 

R R 
RSVD RSVD RSVD MREQ LDCTL 

R PSAPOFF 
SLAL -R 

RSVD R 
SRAL 

TRTDRB CPSDRB CPSDR RSVD LDCTL 
IR IR IR NSPSEG-R 

RRCB RRC 
(2 bits) (2 bits) 

R R 

RSVD RSVD RSVD 
LDCTL 

RSVD NSPOFF-R 
SDAL 

RSVD R 

Table 4. Table 5. Table 6. Table 7. 
Upper Instruction Byte Upper Instruction Byte Upper Instruction Byte Upper Instruction Byte 
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Topical Index 
Data Addressing Flags 

Instruction Description Mnem.onic Types Modes Affected 

Arithmetic 
Add with Carry ADC B, W R C, Z, S, V, D', H' 
Add ADD B, W, L R, 1M, JR, DA, X C, Z, S, V, D', H' 
Compare (Immediate) CP B, W JR, DA, X C, Z, S, V 
Compare (Register) CP B, W, L R, 1M, JR, DA, X C, Z, S, V 
Decimal Adjust Bit DAB B JR C, Z, S 
Decrement DEC B, W R, JR, DA, X Z, S, V 
Divide DIV W, L R, 1M, JR, DA, X C,Z, S, V 
Extend Sign EXTS B, W, L R C,Z, S, V 
Increment INC B, W R, JR, DA, X Z, S, V 
Multiply MULT W, L R, 1M, JR, DA, X C, Z, S, Vr, 
Negate NEG B, W R, JR, DA, X C, Z, S, V 
Subtract with Carry SBC B, W R C, Z, S, V, D', H' 
Subtract SUB B, W, L R, 1M, JR, DA, X C, Z, S, V, D', H' 

Bit Manipulation 
Bit Test BIT B, W R Z 
Bit Reset (Static) RES B, W R, JR, DA, X 
Bit Reset (Dynamic) RES B, W R 
Bit Set (Static) SET B, W R, JR, DA, X 
Bit Set (Dynamic) SET B, W R 
Bit Test and Set TSET B, W R, JR, DA, X S 

Block Transfer and String Manipulation 
Compare and Decrement CPD B, W JR C,Z, S, V 
Compare, Decrement, and Repeat CPDR B, W JR C,Z, S, V 
Compare and Increment CPI B, W JR C, Z, S, V 
Compare, Increment, and Repeat CPJR B, W JR C,Z, S, V 
Compare String and Decrement CPSD B, W JR C, Z, S, V 
Compare String, Decrement, and Repeat CPSDR B, W JR G, Z, S, V 
Compare String and Increment CPSI B, W JR C, Z, S, V 
Compare String, Increment, and Repeat CPSJR B, W JR C, Z, S, V 
Load and Decrement LDD B, W JR V 
Load, Decrement, and Repeat LDDR B, W JR V 
Load and Increment LDI B, W JR V 
Load, Increment, and Repeat LDJR B, W JR V 
Translate and Decrement TRDB B IR Z, V 
Translate, Decrement, and Repeat TRDRB B JR Z, V 
Translate and Increment TRIB B JR Z, V 
Translate, Increment, and Repeat TRJRB B JR Z, V 
Translate, Test, and Decrement TRTDB B JR Z, V 
Translate, Test, Decrement, Repeat TRTDRB B JR Z, V 
Translate. Test, and Increment TRTIB B lR Z, V 
Translate, Test, Increment, and Repeat TRTIRB B JR Z, V 

CPU Control Instructions 
Complement Flag COMFLG C', Z', S', p', V' 
Disable Interrupt Dr 
Enable Interrupt EI 
Halt HALT 
Load Control Register (from register) LDCTL R C', Z', S', p', D',H' 
Load Control Register (to register) LDCTL 
Load Program Status LDPS JR, DA, X C, Z, S, P, D, H 
Multi-Bit Test MBIT S 
Multi-Micro Request MREQ Z,S 
Multi-Micro Reset MRES 
Multi-Micro Set MSET 
No Operation NOP 
Reset Flag RESFLG C', Z', S', p', V' 
Set Flag SETFLG C', Z', S', p', V' 

1. Flag affected only for byte operation. 

2. Flag modified only if specified by the instruction. 
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Topical Index (Continued) 
Data Addressing Flags 

Instruction Description Mnemonic Types Modes Affected 

Input/Output Instructions' Regular Special 
Input (S)IN' B, W IR,DA (DA) 
Input and Decrement (S)IND' B,W IR (lR) V 
Input, Decrement and Repeat (S)lNDR' B, W IR (IR) V 
Input and Increment (S)INI' B,W IR (lR) V 
Input, Increment, and Repeat (S)INIR' B,W IR (IR) V 
Output (S)OUT' B,W IR, DA (DA) 
Output and Decrement (S)OUTD' B, W IR (IR) V 
Output, Decrement, and Repeat (S)OUTDR' B, W IR (IR) V 
Output and Increment (S)OUTI' S, W IR (IR) V 
Output, Increment, and Repeat (S)OUTIR' B, W IR (IR) V 

Logical Instructions 
And AND B, W R, 1M, IR, DA, X Z, S, P 
Complement COM B, W R, IR, DA, X Z, S, P 
Or OR B, W R, 1M, IR, DA, X Z, S,P 
Test TEST B, W, L R, IR, DA, X Z, S, P 
Test Condition Code TCC B, W R 
Exclusive Or XOR B, W R, 1M, IR, DA, X Z, S,P 

Program Control Instructions 
Call Procedure CALL IR, DA, X 
Call Procedure Relative CALR RA 
Decrement, Jump if Not Zero DJNZ B, W RA 
Interrupt Return IRET C, Z, S, P, D, H 
Jump JP lR, DA, X 
Jump Relative JR RA 
Return From Procedure RET 
System Call SC 

Rotate and Shift Instructions 
Rotate Left RL B, W R 
Rotate Left Through Carry RLC B, W R C, Z, S, V 
Rotate Left Digit RLDB B R Z, S 
Rotate Right RR B, W R C,Z, S0V 
Rotate Right Through Carry RRC B, W R C, Z, S;V 
Rotate Right Digit RRDB B R Z, S 
Shift Dynamic Arithmetic SDA B, W, L R C,Z, S, V 
Shift Dynamic Logical SDL B, W, L R C, Z,S, V 
Shift Left Arithmetic SLA B, W, L R C, Z, S, V 
Shift Left Logical SLL B, W,L R C, Z, S, V 
Shift Right Arithmetic SRA B, W,L R C, Z, S, V 
Shift Right Logical SRL B, W,L R C, Z, S, V 

3. Each 110 instruction has a Speclai counterpart used to alert other devices that a Special 110 transaction is occur-
ring. The Special 110 mnemonic is S + Regular mnemonic. Refer to section 6.2.8 for further details. 
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'''\ 
Ro'11 01' 
III 11~ 

",I A21 

'"I 'L> 

• .. 1 
R41 
A51 

, .. I R6! 
1\71 

... 1 
".11$ 

",' 
I'''' RAID 

Rul 

RI\12 I'''' AU( I , .. SYSTEM STACK POINTER (SlG. NO.! , .. NORMAL STACK POINTfR (SEa: NO.j(NSPSEGI 

RR'" illS' S'i'SfEMSTACKP01NTt:R(OfFSElI 

'" NORMAL STACK POINTER IOfFSET) tNsPOff) 

01 ,,,I Rolr 

01 RIII5 

, .. \ 112! 
A31 

, .. I 1141 

A5! 

, .. I R', 
1171 

01 

\'.' 
, .. I R./,S 

A.I 

I'''' RRIO 
All! 

I'''' RR12 

Aul 

I'''' RR14 R15' 

'" 

I' 

"LeAL7 

SYSTEM STACK POINTER 

NORMALSTACKPOINTEA (NSP) 

01 
01 

:--J 

zaOOI General Purpose Regilierl Z8002 General Purpose Reglslerl 

Regilier Binary Hex 

RQO RRO RO RHO 0000 a 
RI RHI 0001 1 

RR2 R2 RH2 0010 2 
R3 RH3 0011 3 

RQ4 RR4 R4 RH4 0100 4 
R5 RH5 0101 5 

RR6 R6 RH6 OlIO 6 
R7 RH7 0111 7 

RQB RRB RB RLO 1000 B 
R9 RLl 1001 9 

RRIO RIO RL2 1010 A 
Rli RL3 1011 B 

RQ12 RR12 R12 RL4 1100 C 
R13 RL5 1101 D 

RR14 R14 RL6 1110 E 
RIS RL7 1111 F 

Binary Encoding lor Regilier Flelda 

ZSIMl' zaoo, 

LOW LOW 

SYSTEM STACK ADDRESS ADDRESS 

~~!~T~= AFTER ..... IDENTifiER SYSTEM SP IDENTIFIER 
AFTER TRAP 

INTERRUPT 
FCW OR INTERRUPT FCW 

PC PC SEGMENT 

SYSTEM STACK 
PC OFFSET 

~~!~T5= BEFOAE __ 
SYSTEM SP 

INTERRUPT BEFORE TRAP 
OR INTERRUPT 

_ 1WORD_ ..-1 WORD __ 

HIGH HIGH 
ADDRESS ADDRESS 

Formal 01 Saved Program Sialul in Ihe SYllem Slack 
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CONTROL BITS 
15 

15 

188 

FLAGS 

C I z 1.lplVl- I H 

PROGRAM COUNTER 

NONSEGMENTED 

PROGRAM COUNTER OFFSET 

SEGMENTED 

Program Status Blocks 

BYTE OFFSET 
HEX DECIMAL 

,. 1& 

18 " 
2. 32 

28 4. 

3D 48 

38 .. 
3C GO 

40 8' 

4. 88 

23. 570 

PROGRAM STATUS AREA 
POINTER (PSAP) 

~ 

~r---" 
SEG. NO. UPPER _ ~.~ .J 

OFFSET IMPLIED 

Z8001 Z8002 

RESERVED 

--.....:.. 
RESERVED 

FCW 
FCW EXTENDED 

INSTRUCTION 

I-J:~~~ TRAP PC 

----
RESERVED 

FCW 
FCW PRIVILEGED 

INSTRUCTION 

-Ip~E~~ TRAP PC 

---RESERVED 
FCW 

FCW .SVSTEM 
CALL 

...Jp~E~~ TRAP PC 

---
RESERVED 

FCW SEGMENT NOT USED 

~p~E~J.m--
TRAP 

---
RESERVED 

FCW 
FCW NON·MASKABLE 

~p~E~~ 
INTERRUPT 

PC 

--
RESERVED 

FCW 
FCW NON· VECTORED 

l-J p~E~JruT---
INTERRUPT 

PC 

---RESERVED 

FCW 
FCW 

J-Jp~E~~ PC, 

H~:~~ VECTORED 
PC, 

~p~:~~ 
INTERRUPTS 

PC, 

4~~~m.r ---
PC, 

Program Status Area 

BYTE OFFSET 
DECIMAL HEX 

12 

16 10 

20 14 

24 18 

28 1C 

30 1E 

32 20 

34 22 

540 21C 



Condition Codes 

Code Meaning Flag Setting Binary 

F Always false' 0000 
Always true 1000 

2 Zero Z = I 0110 
N2 Not zero 2 = a 1110 
C Carry C=I 0111 
NC No carry C=O IIII 
PL Plus S = a 1101 
MI Minus S = I 0101 
NE Not equal Z = a 1110 
EO Equal 2 = I 0110 
OV Overflow V = I 0100 
NOV No overflow V = a 1100 
PE Parity even P = I 0100 
PO Parity odd P = a 1100 
GE Greater than (S XOR V) a 1001 

or equal 
LT Less than (S XOR V) I 0001 
GT Greater than (2 OR (S XOR V)) a 1010 
LE Less than or (2 OR (S XOR V)) 0010 

equal 
UGE UnsIgned C = 0 IIII 

greater than 
or equal 

ULT Unsigned C=I 0111 
less than 

UGT Unsigned ((C =0) AND (2 = 0)) 1011 
greater than 

ULE Unsigned less (C OR 2) = I 0011 
than or equal 

This table provides the condition codes and the flag settings they represent. 

Note that some of the condition codes correspond to identical flag settings: i.e., 2·EQ, N2·NE, 
NC·UGE, PE-OV, PO-NOV. 

·Presently not implemented In PLZlASM Z8000 compiler. 

7 6 5 .. 3 2 1 

BITS IN A BYTE 

1S 14 13 12 11 10 9 8 7 6 5 .. 3 2 1 

( I BITS IN A WORD 

Address n 

BYTe 

Address n (even) Addrns n + 1 

UPPER BYTE LOWER BYTE WORD , , . 1 r , 

Addressable Data Elements 
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Z8000 Addressing Modes 

Addressing Mode 

B 

Register 

1M 

Immediate 

"IB 

Indirect 
RegIster 

Dll 

Direct 
Address 

"X 

Index 

Bll 

Relative 
Address 

"aA 
Base 

Address 

"aX 
Base 

Index 

Operand Addressing 

1111 the InstructlOQ In a Register In Memory 

I REDISTERADDRES$ J---E!1 

I REGISTERADDRES$ ~I-----I OPERAND I 

~~---------~~ 

Operand Value 

The contenl 01 the 
register 

In the Instruction 

The content at Ih. location 
whole address I, In the 
register 

Th. conlent of the location 
whose address Is In the 
Instruction 

The conlont 01 the loea
tlon whose address Is the 
address in the Instruction 
plus the content 01 the 
working register. 

The content altha location 
wholle address I. the 
conlant 01 the program 
counler. olilet by the 
displacement in the 
Instruction 

The conlant 01 the location 
whose addreu I. the 
oddr.l. In the register, 
oillet by the dl,placement 
In the lrutruction 

The content ot the loca· 
tlon whose address is 
the address In a register 
plus the-index value in 
onother register. 

-Do not lise RO or RRO as indIrect, mdex, or ruse registers. 

Powers of. 2 and 16 

2· ,s· 
256 2' 16' 
512 

1 024 10 
2048 II 

2' 16' 16 

2' 16' 256 

2" 16' 4096 

2" 16' 65536 
4096 12 2' 16' I 048 576 

8192 13 2" 16' 16777 216 

16384 14 
32768 15 

2' 16' 268 435 456 

2" 16' 4 294 967 296 8 

2' 16' 68719476736 9 
65536 16 2· 16 10 1099511 627776 10 

131072 17 2" 16 11 17592186044416 11 

262 144 18 
524 288 19 

I 048 576 20 

2" 16 12 281 474976710 656 12 

2" l61l 4 503 599 627 370 496 13 

2" 1614 72 057 594 037 927 936 14 
2· 1615 1 152921 504606846976 15 

2097 152 21 
4194304 22 Powers of 16 
8388 608 23 

16777 216 24 

Powers of 2 
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7 2 

Hax Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal Hex Decimal 

268.435.456 16.777.216 1.048.576 65.536 4.096 256 16 

536.870.912 33.554.432 2.097.152 131.072 8.192 512 32 

805.306.368 50.331.648 3.145.728 196.608 12.288 768 48 

4 1.073.741.824 4 67.108.864 4.194.304 262.144 16.384 1.024 64 

1.342.177 .280 83.886.080 5.242.880 327.680 20,480 1.2SO SO 

1.610.612.736 100.663.296 6.291.456 393.216 24.576 1.536 88 

1.879.048.192 117 .440.512 7· 7.340,Q32 456.752 28.672 1.792 112 7 

8 2.147.483.648 134.217.728 8.388.608 524.288 32.788 2.048 128 

2.415.919.104 150.994.944 9,437.184 589.824 36.864 2.304 144 

A 2.684.354.560 A 167.772.160 A 10.485.760 A 655.360 A 40.960 A 2.560 A ISO A 10 

B 2.952.790.016 B 184.549.376 B 11.534.336 B 720.886 B 45.056 2.816 B 176 B II 

C 3.221.225.472 C 201.326.592 C 12.582.912 C 786.432 C 49.152 C 3.072 C 192 C 12 

D 3.489.660.928 D 218.103.S08 D 1~.631.488 D 851.968 D 53.248 D 3.328 D 208 D 13 

E 3.758.096.384 234.88L024 14.6SO.064 E 917.504 E 57.344 3.584 224 14 

4.026.531.840 251.658.240 15.728.640 983.040 61.440 3.840 F 240 15 

5 4 

Hexadecimal and Peclmallnterger CoDYenioD Tabl. 

To CoDvert Hexadecimal to Decimal 

I. Locate the column of decimal numbers corresponding to 
the left'most digit or letter of the hexadeCimal: select 
from this column and record the number that cor
responds to the position of the hexadeCimal digit or 
letter. 

2. Repeat step I for the units (second from the left) 
position. . 

3. Repeat step I for the units (third from the left) position. 

4. Add the numbers selected from the table to form the 
decimal number. 

To convert integer numbers greater than the capacity of 
the table. use the techniques below: 

Hexadecimal to Decimal 

Succesive cumulative mulitplication from left to right. 
'adding units position. 

Example: D3416; 338010 

D; 13 

3 

4 

xl6 
208 
+ 13 
2IT 
xJ6 
3376 

+4 
3380 

Example: 
CoDnnIoDai 

Hexadecimal Value 
D34 

1.0 3328 

2.3 48 

3.4 

4. Decimal 3380 

To CODvert Decimal to Hexadecimal 

I. (a) Select from the tabel the highest decimal number 
that is equal to OJ 1,;"55 than the number to be 
converted. 

(b) Record the hexadecimal of the column containing 
the selected number_ 

(c) Subtract the selected decimal from the number to be 
converted. 

2_ Using the remainder from step I(c) repeat all of step I 
to develop the second position of the hexadecimal (and 
a remainder). 

3. Using the remainder from step 2 repeat all of step J to 
develop the units pOSition of the hexadecimal. 

4. Combine terms to form the hexadecimal number. 

Decimal to Hexadecimal 

Divide and collect the remainder in reverse order. 
ExamplW: 338010; D3416 Example: 

1613380", remainder 

16~4 t 
16U:L "'3 
~D 

ColivaniOll 01 
Decimal Value 

3380 

I.D -3328 

S2 

2.3 ~ 

J.4 ....=.i 

4. Hextlldeclma! 034 

191 



ASCII ~haracters 

Hexadeclmcd Charac:ter HeaDing Hoxacl",,1mal Chorac:ter 

00 NUL NULL Character 40 @ 

01 SOH Start of H~dinq 41 A 
02 STX Start of Text 42 B 
03 ETX End of Text 43 C 

--04 EOT -- End of Transmission 44 D---
OS ENQ Enquiry 45 E 
06 ACK Acknowledge 46 F 
07 BEL Bell 47 G 

--08 BS --Backspace 48 H---
09 HT Horizonta'l Tabulation 49 I 
OA LF Line Feed 4A I 
OB. VT Vertical Tabulation 4B K 

--OC FF -- Fonn Feed 4C L---
OD CR Carriage Retum 4D M 
OE SO ShlftOul 4E N 
OF SI Shift In 4F 0 

--10 DLE -- Data Link Escape 50 p---
II DCI Device Control 1 51 Q 
12 DC2 Device Control 2 52 R 
13 DC3 Device Control 3 53 S 

--14 DC4 -- Device Control 4 54 T---
15 NAK Negative Acknowledge 55 U 
16 SYN Synchronous ,Idle 56 V 
17 ETB End of Transmission Block 57 W 

--18 CAN --Cancel. 58 X---
19 EM End of Medium 59 Y 
IA SUB Substitute 'SA Z 
IB ESC Escape 5B [ 

--IC FS -- File Separator 5C \ 
ID GS Group Separator 5D J 
IE RS Record Separator 5f; 
IF US Unit Separator SF 

--20 SP-- Space 60 
21 ! 61 a 
22 62 b 
23 # 63 c 

--24 $ 64 d---
25 % 6S 
26 & 66 
27 67 9 

--28 68 h---
29 69 1 
2A 6A j 
2B + 6B k 

--2C 6e 1---
2D 6D m 
2E 6E n 
2F I 6F 0 

--30 0 70 p----
31 I 71 q 
32 2 72 
33 3 73 s 

--34 4 74 t----
3S 5 75 
36 6 76 
37 7 77 

--38 8 78 x----
39 9 79 
3A 7A 
38 7B 

-3C < 7C ,----
3D 7D J 
3E > 7E 
3F 7F DEL Delete 
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SALES OFFICES 

AUSTRALIA 

NSW 2027 EDGECLIFF 
Suite 211, Edgecliff centre 
203-233, New South Head Road 
Tel. (61-2) 327.39.22 
Telex: 071 126911 TCAUS 
Telefax: (61-2) 327.61.76 

BRAZIL 

05413 SAO PAULO 
R. Henrique Schaum ann 286-CJ33 
Tel. (55-11) 883-5455 
Telex: (391 )11-37988 "UMBR BR" 
Telefax: 11-551-128-22367 

CANADA 

BRAMPTON, ONTARIO 
341 Mai n St. North 
Tel. (416) 455-0505 
Telefax: 416-455-2606 

CHINA 

BEIJING 
Beijing No.5 Semiconductor 
Device Factory . 
14 Wu Lu Tong Road 
Da Shang Mau Wai 
Tel. (861) 2024378 
Telex 222722 STM CH 

DENMARK 

2730 HERLEV 
Herlev Torv, 4 
Tel. (45-42) 94.85.33 
Telex: 35411 
Telefax: (45-42) 948694 

FINLAND 
LOHJA SF-08150 
Karjalankatu, 2 
Tel. 12.155.11 
Telefax.12.155.66 

FRANCE 

94253 GENTILLY Cedex 
7 - avenue Gallieni - BP. 93 
Tel.: (33-1) 47.40.75.75 
Telex: 632570 STMHQ 
Telefax: (33-1) 47.40.79.10 

67000 STRASBOURG 
20, Place des Hailes 
Tel. (33) 88.75.50.66 
Telex: 870001 F 
Telefax: (33) 88.22.29.32 

HONG KONG 

WANCHAI 
22nd Floor - Hopewell centre 
183 Queen's Road East 
Tel. (852-5) 8615788 
Telex: 60955 ESGIES HX 
Telefax: (852-5) 8656589 

INDIA 

NEW DELHI 110001 
Liason Office 
62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 
Tel. 3715191 
Telex: 031-66816 STMIIN 
Telefax: 3715192 

ITALY 

20090 ASSAGO (MI) 
V.le Milanofiori - Strada 4 - Palazzo A/4/A 
Tel. (39-2) 89213.1 (10 Iinee) 
Telex: 330131 -330141 SGSAGR 
Telefax: (39-2) 8250449 

40033 CASALECCHIO DI RENO (BO) 
Via R. Fucini, 12 
Tel. (39-51) 591914 
Telex: 512442 
Telefax: (39-51) 591305 

00161 ROMA 
Via A. Torlonia, 15 
Tel. (39-6) 8443341 
Telex: 620653 SGSATE I 
Telefax: (39-6) 8444474 

JAPAN 
TOKYO 108 
Nisseki - Takanawa Bid. 4F 
2-18-10 Takanawa 
Minato-Ku 
Tel. (81-3) 280-4121 
Tele/ax: (81-3) 280-4131 

KOREA 

SEOUL 121 
8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel. (82-2) 553-0399 
Telex: SGSKOR K29998 
Telefax: (82-2) 552-1051 

NETHERLANDS 
5612 AM EINDHOVEN 
Dillenburgstraat 25 
Tel.: (31-40) 550015 
Telex: 51186 
Telefax: (31-40) 528835 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo Kia - Industrial Park 2 
Tel. (65) 4821411 
Telex: RS 55201 ESGIES 
Telefax: (65) 4820240 

SPAIN 

~~?I~lp~~o~~€~~~I~or, 5~ Door 
Tel. (34-3) 4143300-4143361 
Telefax: (34-3) 2021481 

28027 MADRID 
Calle Albacete, 5 
Tel. (34-1) 4051615 
Telex: 27060 TCCEE 
Telefax: (34-1) 4031134 

SWEDEN 
S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel.: (46-8) 7939220 
Telex: 12078 THSWS 
Telefax: (46-8) 7504950 

SWITZERLAND 

1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 
Tel. (41-22) 7986462 
Telex: 415493 STM CH 
Telefax: (41-22) 7984869 

TAIWAN 

TAIPEI 
12th Floor 
571, Tun Hua South Road 
Tel. (886-2) 755-4111 
Telex: 10310 ESGIE TW 
Telefax: (886-2) 755-4008 

UNITED KINGDOM and EIRE 

MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel.: (44-628) 890800 
Telex: 847458 
Telefax: (44-628) 890391 



U.S.A. 
NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 
Phoenix, AZ 85022-2699 
(1)-(602) 867·6100 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville - (205) 533-5995 

ARIZONA 
Phoenix - (602) 867-6340 

CALIFORNIA 
Santa Ana - (714) 957-6018 
San Jose - (408) 452-8585 

COLORADO 
Boulder (303) 449·9000 

ILLINOIS 
Schaumburg - (708) 517-1890 

INDIANA 
Kokomo - (317) 459-4700 

MASSACHUSETTS 
Lincoln - (617) 259-0300 

MICHIGAN 
Livonia· (313) 462-4030 

NEW JERSEY 
Voorhees - (609) 772-6222 

NEW YORK 
Poughkeepsie - (914) 454-8813 

NORTH CAROLINA 
Raleigh - (919) 787-6555 

TEXAS 
Carrollton - (214) 466-8844 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CONTACT 
THE FOLLOWING REGIONAL 
OFFICES IN THE U.S.A. 

NEW JERSEY 
Somerset (201) 563·6575 

PENNSYLVANIA 
Montgomeryville· (215) 362-8500 

SALES OFFICES 

WEST GERMANY 

6000 FRANKFURT 
Gutleutstrabe 322 
Tel. (49-69) 237492 
Telex: 176997689 
Telefax: (49·69) 231957 
Teletex: 6997689=STVBP 

8011 GRASBRUNN 
Bretonischer Ring 4 
Neukeferloh Technopark 
Tel.: (49·89) 460060 
Telex: 528211 
Telefax: (49·89) 4605454 
Teletex: 897107=STDISTR 

3000 HANNOVER 1 
Eckenerstrasse 5 
Tel. (49-511) 634191 
Telex 175118418 
Teletex: 5118418 csfbeh 
Tel efax: (49-511) 633552 

8500 NORNBERG 20 
Erlenstegenstrasse, 72 
Tel.: (49·911) 597032 
Telex: 626243 
Telefax: (49-911) 5980701 

5200 SIEGBURG 
Frankfurter Str. 22a 
Tel. (49-2241) 660 84-86 
Telex: 889510 
Telefax: (49·2241) 67584 

7000 STUTTGART 
Oberer Kirchhaldenweg 135 
Tel. (49-711) 692041 
Telex: 721718 
Telefax: (49-711) 691408 
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